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Where the dam is provided with an overflow spillway, the spillway crest is
usually some distance below the maximum or design water level. The max-
imum water level occurs only at times of freshet, and a solidly frozen ice
sheet at such time is improbable. It is usual to assume that the worst ice
condition will occur only with water at the spillway lip.

Nothing is known of the action of ice during an earthquake, and its earth-
quake effect is ignored.

Ice floes are capable of exerting comparatively little pressure against a darn.
If the velocity of the approaching water is high and the crest is not clear, the
most that can be expected is a local thrust, and the ice in such cases is always
soft. Possible ice thrust on the downstream side of the dam is usually neg-
lected in the calculations.

7. Earth and Silt Pressures, (a) Source. Masonry dams are sometimes
subjected to earth pressures on either the downstream or upstream face, where
the foundation trench is backfilled. Such pressures usually have a minor
effect on the stability of the structure, and may be ignored in design.

Practically all streams transport silt, particularly during floods, when the
quantities may be enormous. Such materials are deposited in the reservoirs or
slack water above the dam.

Quite often, sluices are constructed in the lower part of the dam which, if
periodically flushed in the proper manner, limit the depth of such deposits
adjacent to the dam. Because of this possibility, and the almost total absence
of experimental data, the pressure exerted by silt on dams has been largely
ignored. In fact, few examples of important dams designed for silt pressure
can be cited. Few storage dams are subjected to silt pressure in appreciable
amount. However, the basin above a diversion dam may be completely filled
with silt. Also, some flood-control reservoirs are deliberately constructed for
the retention of debris and may be filled to the top.

The determination of earth pressures involves many variable factors, such
as the inclination of the ground surface, the inclination of the face of the
retaining structure, the rigidity of the structure, the presence of vibratory
loads, the angle of friction between wall arid fill, the state of saturation or the
moisture content of the fill, the manner of deposition, the age of the fill, the
internal shearing strength or angle of internal friction, and perhaps other
factors.

These factors are inherently subject to wide variation. Although many
theories have been advanced and much experimentation done, the actual
development of needed constants has lagged. Measurement of actual pres-
sures on full-sized structures is lacking, as are also small-scale tests on water-
deposited silts.

(6) Theoretical pressure. A widely used formula for earth pressure is that
attributed to Rankine, as follows :
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